Abstract. In this paper the spectral analysis of all possible linear congruent sequences with a maximum period is conducted and the best random number generators are selected among them.
It is well known (see [2, Section 3.2.1.3] ), that the conditions (1.2)-(1.3) provide a necessary and sufficient condition, that a N -termed sequence (1.1) has a maximum period of length N .
This implies that in (1.1) each number 1 ,..., 1 , 0  N appears only once, because in this case 0 X does not affect to the length of period , you can take any of these numbers for 0 X . In this paper we consider that
is any positive integer number, which is mutually prime with N . It can be considered to be 1, that does not preclude the possibility of application to replace these two numbers on other permitted ones.
Following these agreements, the sequence (1.1) depends only on a and N , (1.5) From these notations (1.5), we often use the last (and sometimes the first short notation when it does not lead to confusions).
The last sequence(periodic with a period of N ) (1.1)-(1.4) can be also called as a random number generator, or, more precisely, Lehmer's random number generator or sometimes in short just a generator or a sequence   n X . It is obvious thatthere are different requirements for randomness of the sequences (1.1)-(1.4), as well as for all other generators.
Numerous theoretical and empirical tests of randomness, at least the main ones are described in detail in [1] [2] .
All our attention is focused on the following ones [ 
from(1.3)-(1.4)),
(1.6) Thus, the task is to find the numbers N a, and s with conditions (1.1)- (1.4) and with a greater quantity value      ,
Finally, we define the symbols. As always, Throughout the paper we assume that   It can be noted that further in the formulation of the results the exact values N  are specified, which provides effective computing applications of the results.
In the shortest summary, for explicitly given positive integers
, the random number generator is the following
is any number, mutually prime with 1  a , and this is the new results in spectral testing (ST), the following relations are conducted:
By this, the problems discussed in " C. ,...,
allow adequate transfer studies on Fourier, that means it deals with images of function f with the use of this powerful analytical tool.
That is, the behavior of the Fourier coefficients of the function f , describing the distribution of the studied sequences 
Assumptions of R.Coveyou and R.MacPherson, constituting spectral test, are consisted in the fact that, the smallest Euclidean distance 
(2.7) In this connection, we note that if in the spectral testing through the specific on a and N comparisons of (2.6), the "number" m of non-zero Fourier's coefficients, measured in (2.5)-(2.7), are shifted as far as possible from zero, then in numerical integration the situation will be similar.
a and N should be such that the following inequality would be true By this the following objectives can be achieved: in a spectral testing it is the building of good random number generators
, in numerical integration by a and N the nodes
of good quadrature formula with equal weights are determined (here we must "avoid large Fourier's coefficients" of classes of functions with a dominant mixed derivative "numbers",in which m of them form a so-called "hyperbolic crosses", for more details see in [5] and the current state , in [6] ),where   x is a fractional part x . In studies [7] [8] [9] [10] [11] [12] the same problems of numerical integration were solved by the theory of divisors or through the same lattice (which is also done in this paper).
In this study, the basic idea is presenting of (2.7), which is for 
9).
Thus, all the evidence of this article can be regarded as closed in respect to studies [7] [8] [9] [10] [11] [12] 
(of course, as it is saidby modules of Coveyou-MacPherson's method). §3. The main results

We obtained the following results
Theorem 1 (ST-2). Let there given an integer
5 a  and let   . 1 2 N a   Then           N a N N N N N a a a a a N N a1 2 1 2 2 1 2 2 1 1 2 1 1 ; , 2 2 2 2                     and       . 1 2 1 1 2 2 1 1 ; ; 2 2 2                          N N a a a N N a   
Theorem 2. Let the numbers
. Then the following relations will be held 
. Let the parameters a and N related by
in upper bound of the condition.
. Let there are given numbers
where in the upper estimate assumes that the condition 
and inequalities 
Comments and conclusions
In this paragraph will specify some of the conditions in Theorems 1-7 and turn to a number of conclusions in the light of the results in them. We note immediately that there is no strict binding to the parameters of random number generators
, that are acceptable for each application within allowed to change (in the sense that if the intended accuracy in Theorems 1-7, and we will receive the corresponding results for the random number generator (1.1) with a maximum period of N , which we will not overwrite and will continue to use both proven theorems with preservation of their numbers.
In Theorems 3 and 5 it is assumed the fulfillment of condition Fair conditions in these upper estimates show that the corresponding lower estimates, generally speaking, can not be improved in the sense of asymptotic order, so they can serve as a basis for the principal conclusions.
Thus, we will also assume the established ST-approval given at the beginning of this article.
Make As part of the Theorem B after Theorems 1 and 2 in fact it would be possible to finish the search for "magic-magic" numbers with a maximum period, as they are actually received in the form of
In the light of Theorem 1-2, the question of existence in the remaining cases 2º-4º of (1.8) of competitors to the case 
However, in order to obtain a complete picture of the behavior of saccuracy
these consideration (including subsequent non-trivial conclusions of the empirical data in [1] [2] 
The confirmation of relations (4.1) 
and further for all 
condition provided the opportunity to be an arbitrarily large to a multiplier it is necessary to build generator "with large (guaranteed
and  those that
Of course, this calculation by
multiplier. In this case, a further increase of  in general does not lead to an
increase. 9°. Thus, the asymptotic formula ST is theoretically almost explicit asymptotic estimates provides complete freedom of choice of s N, and a with a very optimal indexes. Therefore, the efficiency of application is transferred to the technical capabilities of constantly improved computers.
Here we must not to lose from view that, in contrast to the unlimited theoretical and computational capabilities ST relations, then arbitrariness is not quite large. Indeed, as noted in [3, p.34 
13º. In applications it is necessary not to lose sight of the difference between the asymptotically exact formulas and specific calculations on them.
In Theorems 1-7 assessments have the form of   
with bilateral estimates of the asymptotic Table 2 
